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For many years the presence of marine species of tardigrades, or 
bear animalcules, on the coasts of Europe has been known to the scien- 
tific world. In 1851 Dujardin described^ a remarkable, very minute 
species, now known as Micvolyda dujaxdini (Plate), which had 
been discovered two years previously at St. Male, in northern France. 
In 18G5 Schultze described - the species now known as Echiniscoides 
sigismundi (Schultze) which he had found at Ostend. In 1892 
Cuenot found at Eoskoff, in northern France, a species which he de- 
scribed ^ under the name Tetrahentron synaptae^ the creature being a 
parasite of Synapta inhaerens. In 1901 Prof. F. Eichters discovered 
at Kiel and at Bergen, respectively, tvro marine species of the genus 
Macrohiotus to which he gave the names Macrohiotus stenostomus 
and il/. appelldfl ^ In 1907 the same indefatigable student of these 
microscopic animals, while working at Cancale, found another tardi- 
grade which he described ® as Ilalechiniscus guiteli and in 1909, at 
Kiel, still another to which he gave the name Batillipes mirus,^ 

Having kept in touch with the literature of this group it appeared 
probable to the writer that some of these animals should appear on 
the American Atlantic coast, and at the first opportunity a search for 
them was begun. During the summer of 1911, while engaged, at 
Beaufort, North Carolina, in the study of the decapod crustaceans of 
the region, material was collected from time to time and examined for 
tardigrades. The material, as a rule, consisted of the washings from 
masses of seaweed, but occasionally the ooze from various parts of 
the harbor was obtained. Finall}^, on September G, some washings 
from a large patch of Dictyota wore examined and were found to 
contain hundreds of tardigrades belonging to the genus Batillipes. 
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The live animals vrere carefully studied, the details of their external 
structure Avere drawn, and a description was written, but before pub- 
lishing it it appeared to be desirable to ascertain certain facts about 
the European species. A letter to Professor Eichters brought a 
prompt reply in the form of a mounted specimen of B. mirus^ sev- 
eral microphotographs, and a letter suggesting a reexamination of 
certain details of structure. For proper examination living speci- 
mens were necessary and a wait of a year was inevitable. 

In 1912 and 1913 and again in 1914 only a single specimen was 
found and time was lacking to complete the work. In 1915 several 
specimens were obtained, but so late in the season that an unsatisfac- 
tory examination only was possible. In 191G the writer was unable 
to visit the type-locality, and as it may be several years before he 
can return, it seems advisable to present what has been ascertained 
regarding the animal. It may be known by the following descrip- 
tion : 

BATILLIPES CAUDATUS. new specks. 

Plate 3S, 

Uolotype, — Cat. No. 49G39 U.S.N.M., and paratypes Cat. No. 
49G40 U.S.N.M., from Beaufort, North Carolina, collected Septem- 
ber G, 1911, from Dictyota^ obtained from the jetties at the western 
end of Shackleford Bank. 

Body stout, plump and covered with a finely-granulate, almost 
transparent skin. Head broad, flattened, and bearing seven cirri, 
one of which is situated on the median line of the top of the head 
some distance in front of the eyes; another (paired) is on the 
frontal border a little to one side of the middle line; another 
(paired) is below the frontal border about on a line with the mouth 
and another (paired) is on the lateral border about on a line with 
the eyes; all the cirri, with the possible exception of the pair near 
the mouth, spring from papillae and the last one bears at its base 
an elongate, thin, somewhat triangular flap. The eyes are small 
and almost colorless. The margins of the body project beyond and 
somewhat overhang the bases of the legs. On each side near the 
posterior end there is a slender cirrus and the body terminates in a 
small, acuminate tail-like process. 

The legs consist of a stumpy basal portion into which the much 
smaller foot may be partially telescoped. Each leg of the last pair 
has a stout spine on its posterior surface. The foot consists of a 
small, knob-like piece to which are attached five, occasionally six, 
slender toes which are abruptly expanded at their distal ends into 
thin shovel-like portions. 

The mouth is situated on the ventral surface of the head and 
opens into a slender esophagus on each side of which is a very small 
and slender tooth. The teeth do not appear to be forked at their 
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upper ends nor have bearers been detected. The pharynx is small, 
nearly spherical and does not appear to contain chitinons thicken- 
ings. The pharynx opens directly into the large, irregularly lobate 
stomach. The reproductive organ lies above the stomach. It is a 
large, fusiform structure which begins a little in front of the middle 
of the body and extends back nearly to the hind legs ^Yhere it turns 
abruptly downward to join the posterior end of the stomach. The 
anal opening has the appearance of a small, round papilla on the 
ventral surface immediately in front of the last pair of legs. The 
muscle bands underlying the epidermis of the bod}^ and those ex- 
tending into the legs are quite conspicuous. 

In all the specimens examined the stomach is filled with a yellow- 
ish or greenish-brown mass evidently of vegetable origin and there 
can be no doubt that the animal devours the seaweed on which it 
occurs. In some of the specimens the reproductive organ appears 
to contain eggs but their outline is so indefinite that it is unsafe to 
state their number or character. In most cases the reproductive 
organ contains a granular mass the nature of which is hot evident. 

The species at hand resembles B. mirus Eichters in all important 
characters but appears to differ markedly in the presence of eyes, 
the character of the sense organ at the base of the lateral cirrus of 
the head, the presence of the lateral cirri near the posterior end of 
the bod}^ and in having more slender toes with smaller terminal 
expansions. 

In Professor Eichters’ original description of Z>. minis the median 
frontal cirrus is not mentioned nor is the posterior tail-like process 
although the latter is plainly shown in the microphotograph which 
accompanies the description. In a subsequent article^ the state- 
ment is made that the posterior cirri are represented by strong spines 
and these are shown in the figure. The frontal cirrus and the 
median posterior process are neither mentioned nor shown in the 
figure. In the separate of this paper, however, which was received 
from Professor Eichters the statement concerning the posterior 
strong spines has been struck out and in a manuscript note the tail- 
like process is described. In the figure also Professor Eichters has 
added the median frontal cirrus and a papilla at the base of the 
first pair of cirri. 

The specimen of />. mirus which, thanks to Professor Eichters, 
I have been able to examine, is mounted on a slide in such a position 
that most of the eirri in question can not be clearly discerned, but 
I strongly suspect that />. mirus and />. enudatus will be found to 
be more alike than they are now believed to be. The posterior pair of 
setae in /?. caudatus are extremely delicate and, perhaps because they 
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have been broken off, can not be found in eveiy specimen; for 
the same reason they may have been overlooked in B. mirus. The 
papilla at the base of the first lateral cirrus does not appear to 
be present in Z?. caudatus at all. The sense organ at the base of 
the last lateral cirrus is described as rod-shaped or club-shaped in 
B, mirus. In preserved specimens of Z>. caudatus it has the appear- 
ance of a rod but on close examination proves to be a thin flap with 
a slight spiral twist. In B. mirus there is some evidence that the 
sense organ is similarly formed. 

The marine tardigrades are of special interest, as has been pointed 
out by Professor Kichters in the articles already cited, in that they 
furnish conclusive evidence that the group Xenomorphida (=Tardi- 
grada of most writers) is an offshoot from the chaetopod worms 
and is not at all closely related to the Arachnida near which 
it is placed in nearly every textbook on zoolog3^ The legs of the 
bear animalcules are properly to be regarded as modified parapodia 
and the claws and toes are specialized setae. The cirri of the head, 
especially those of Ilalechiniscus and BatiUipes find their counter- 
parts only among the Chaetopoda. 

Five exclusively marine genera of bear animalcules are now 
known. A sixth, Macrobiotus contains at least two species which 
live in the ocean, several which inhabit fresh water, and a number 
which are terrestrial. The genus Milncsium is represented by only 
one species and this inhabits fresh water. The genus Diphascon 
contains aquatic (fresh water) and terrestrial species. The genera 
Oreella and Echiniscus^ the foi^mer with one and the latter with 
forty or fifty species, are terrestrial and are found on moss and 
lichens. Thus of the ten known genera, six are wholly or partly 
marine and only two are strictly terrestrial. This fact points 
strongly to a marine origin for the group and, taken in conjunction 
with the homologies pointed out by Professor Pichters, goes far to 
support his belief as to its affinities. 

EXPLANATION OP PLATE 33. 

BatiUipes caudatus Hay. 

Fig. 1. Lateral view. 

2. Larire lateral cirrus of head with flap-like appendage at its base. 

3. Detail of foot. 

4. Female, dorsal view. 



